The following was first proved by Erdos and Szekeres in 1935 [l] using Ramsey's theorem. The proof below uses Ramsey's theorem in a different way. THEOREM 1. For any k > 3, there is a least integer N such that any set of N points in the plane, no three of which are collinear, contain k points which are the vertices of a convex k-gon.
The following was first proved by Erdos and Szekeres in 1935 [l] using Ramsey's theorem. The proof below uses Ramsey's theorem in a different way. THEOREM 1. For any k > 3, there is a least integer N such that any set of N points in the plane, no three of which are collinear, contain k points which are the vertices of a convex k-gon.
Proof Fix k 2 3. For any finite set S of points in the plane, no three of which are collinear, and for any three point subset {a, b, c} of S, let label, denote the number of points in S which lie in the interior of triangle abc. Let A, be the set of all three point subsets {a, b, c} of S such that labels is odd, and let A, be the set of all {a, b, c> G S such that label, is even. By Ramsey's theorem, there is a least integer N such that for any set S of N points in the plane, no three of which are collinear, there is a k-point subset B of S such that the set A of all three point subsets of B is contained either in A, or A,.
Suppose, for contradiction, that the points of B are not the vertices of a convex k-gon. Then there are four distinct elements a, b, c, and d of B such that d lies in the interior of triangle abc. As no three points of S are collinear, we see that labels= Jabdls+ lacdl,+ Ibcd(,+ 1.
In particular, we cannot have Jabcl S, JabdlS, lacdls, and Ibcdl, all even or all odd, contradicting A E A, or A c AE. Hence the points of B are the vertices of the desired k-gon.
The same method can be used to prove the analogous result in n dimensions. 318
